Since 1999, the United States has experienced increases in morbidity and mortality associated with nonmedical use of prescription opioids.
emergency department (ED) visits and drug overdose deaths involving these drugs have increased rapidly. [2] [3] [4] [5] The prevalence of people aged 12 years or older who met Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) criteria for prescription opioid dependence increased from 0.4% in 2003 to 0.6% in 2013. 6 Moreover, the estimated rates of ED visits involving prescription opioids more than doubled from 82.5 per 100 000 in 2004 to 184.1 per 100 000 in 2011. 7 Furthermore, age-adjusted rates for drug-poisoning deaths involving prescription opioids more than tripled from 1.4 per 100 000 population in 1999 to 5.1 in 2013. 8 Also in 2013, prescription opioids were involved in more deaths (>16 200) than all illicit drugs combined (14 775). 8 Due to these increases in morbidity and mortality, prescription opioid abuse has become a US epidemic. 2, 9, 10 To fully understand the current status of the epidemic and to examine who is currently most affected, an examination of nationally representative US surveillance data is needed. To further develop a detailed picture of the public health implications, we used 2 national data sets to examine trends in the prevalence of nonmedical use of prescription opioids, prescription opioid use disorders, frequency of use, and drug overdose deaths involving prescription opioids. Because nonelderly adults are the main population at risk of chronic nonmedical use of prescription opioids and related morbidity and mortality, 11 this study focused on adults aged 18 through 64 years.
Methods

Data Sources
First, we examined data of adults who participated in the 2003-2013 National Surveys on Drug Use and Health (NSDUH), which are conducted by the Substance Abuse and Mental Health Services Administration (SAMHSA). They provided nationally representative data on nonmedical use of prescription opioids and use disorders among the civilian, noninstitutionalized population aged 12 years or older in the United States. Excluded from NSDUH were persons without a household address (eg, homeless persons not living in shelters), active-duty military personnel, and institutional residents. The data collection protocol of the NSDUH was approved by the institutional review board at the Research Triangle Institute (RTI) International. Written informed consent was obtained from each study participant. The annual mean weighted response rate of the 2003-2013 NSDUH was 66.3% (range, 60.2%-70.2%), 12 according to the definition of response rate 2 for in-person household surveys by the American Association for Public Opinion Research. 13 Details regarding NSDUH data collection are provided elsewhere. 12 Second, we examined data from the 2003-2013 Multiple Cause of Death Files from the National Vital Statistics System. 14 Drug overdose deaths were those assigned an underlying cause of death using the International Classification of Diseases, Tenth Revision (ICD-10) codes X40-X44 (unintentional), X60-X64 (suicide), X85 (homicide), and Y10-Y14 (undetermined intent). Prescription opioid overdose deaths were those assigned specific ICD-10 codes T40.2-T40.4. Similar to NSDUH analyses. We limited analyses to drug overdose deaths among adults aged 18 through 64 years in the United States.
Measures
The NSDUH defined 12-month nonmedical use of prescription opioids as use in the prior 12 months without a prescription or as use with a prescription simply for the experience or feeling caused by opioids. 12 If respondents reported using prescription opioids nonmedically in the past year, they were asked to state the number of days they used them nonmedically. Consistent with previous work, 11, 15, 16 we defined frequent users as those with 100 days or more of nonmedical opioid use in the past year and highly frequent users as those with 200 days or more. For persons reporting nonmedical prescription opioid use, NSDUH collected sources of the medications, including given by a friend or a relative for free, prescribed by 1 or more physicians, stolen from a friend or a relative, bought from a friend or a relative, and bought from a drug dealer or stranger. Age at first nonmedical use of prescription opioids was also assessed (<18, 18-29, or ≥30 years).
The NSDUH estimated past 12-month major depressive episodes (MDE) and each specific substance use disorder (dependence on or abuse of alcohol, marijuana, cocaine, hallucinogens, heroin, inhalants, or nonmedical use of prescription pain relievers, sedatives, or stimulants) based on assessments of individual diagnostic criteria from the DSM-IV.
17 Nicotine dependence among cigarette smokers was assessed using the nicotine dependence syndrome scale.
18
Sociodemographic characteristics from NSDUH data included age, sex, race/ethnicity, educational attainment, employment status, marital status, health insurance, metropolitan statistical area, census region, and year. Race/ethnicity was NSDUH respondent's self-classification of racial and ethnic origin and identification based on the classifications developed by the US Census Bureau. This study assessed race/ethnicity because prior research indicates racial/ethnic differences in prescription opioid-related mortality. 5 
Statistical Analyses
All analyses were conducted for persons aged 18 through 64 years. Between 2003 and 2013 for each examined year, descriptive analyses were conducted to estimate the 12-month prevalence of nonmedical use of prescription opioids and prescription opioid use disorders, the proportion of 12-month nonmedical opioid use initiates, the prevalence of frequent users and highly frequent users, and the mean number of days of nonmedical use among adults and among nonmedical users. Similarly, we estimated trends in the rates of overdose deaths involving prescription opioids between 2003 Table 2 ). Moreover, the model-adjusted prevalence was similar in each year spanning 2011 through 2013 compared with 2010.
Consistent with Table 2 and based on the results of testing for interactions for subgroup comparisons, compared with non-Hispanic white users, both non-Hispanic blacks (P = .001) and Hispanics (P = .006) had lower prevalence of prescription opioid use disorders. The prevalence was lower among users with a college degree or beyond than among users without a high school diploma (P < .001). Compared with users with full-time employment, users who were disabled for work had higher prevalence of the disorders (P < .001). The prevalence was higher among users without health insurance (P = .008) and among users with Medicaid (P < .001) than among users with private health insurance only. Nonmedical users with nicotine dependence had higher prevalence of prescription opioid use disorders than users without (P < .001). The prevalences among those with alcohol, marijuana, cocaine, hallucinogen, heroin, stimulant, and sedative use disorders were higher than users without the corresponding disorders (with each subgroup comparison tested separately for interaction, P < .001). With data from 2005-2013 NSDUHs, users with ma-jor depressive episode had a higher prevalence of prescription opioid use disorders than users without (P < .001); and compared with users who obtained prescription opioids from friends or relatives for free, users who stole or bought them from friends or relatives, who were prescribed by physicians, or who bought them from drug dealers or strangers had higher prevalence of prescription opioid use disorders (with each subgroup comparison tested separately for interaction, P < .001).
Among users, the mean number of days of nonmedical use of prescription opioids was higher in every year spanning 2008 through 2013 than in 2003 ( Table 3) . The results of the zero-truncated negative binominal regression model show consistent results even after controlling for potential confounding factors (adjusted incidence rate ratios [IRRs], 1.19-1.29). Users in 2010 had similar number of days of nonmedical use of prescription opioids compared with users in Users with nicotine dependence used prescription opioids nonmedically more often than users without (IRR, 1.54, 95% CI, 1.43-1.65). Users with cocaine, heroin, stimulant, and sedative use disorders used prescription opioids nonmedically more often than users without the corresponding disorders (IRRs, 1.46-1.96). The multivariable model based on 2005-2013 NSDUH data show that users who stole opioids from friends or relatives, who were prescribed by physicians, and who bought them from friends or relatives or from drug dealers or strangers used prescription opioids nonmedically more often than users who obtained prescription opioids from friends or relatives for free (IRRs, 1.28-2.81).
Discussion
Using nationally representative data, we found during years 2003 through 2013, among adults aged 18 through 64 years, the percentage of nonmedical use of prescription opioids decreased. However, we found several measures of high-risk nonmedical prescription opioid use that either increased or persisted through 2013. Specifically, we found significant increases in high-intensity prescription opioid use (measured by both prevalence of prescription opioid use disorders and high frequency of use) among nonmedical prescription opioid users in each year from 2010 through 2013 compared with those in 2003, even after controlling for potential confounding factors. Furthermore, when compared with those in 2010, additional analyses at bivariable and multivariable levels consistently showed that both intensity outcomes did not decrease in any year from 2011 through 2013. These national increases also paralleled the increases in prescription opioid-related overdose death rates in the United States identified in our study using a separate national data set. These results are consistent with persistent high-risk nonmedical use among adults through at least 2013. The significant increases in highintensity (and therefore especially high-risk) prescription opioid use contrast a slight downward trend in the overall percentage of nonmedical use.
A recent study, using indicators from the Researched Abuse, Diversion, and Addiction-Related Surveillance (RADARS) System, found that the abuse and diversion of prescription opioids increased between 2002 and 2010 and plateaued or decreased between 2011 and 2013. 24 
RADARS
provides proprietary, nonnationally representative data but does not aim to estimate prevalence. 24, 25 For example, not all parts of the United States have prescription drug diversion agencies, and operational details and emphases of diversion agencies vary according to the needs of the community and local drug activity. 24, 25 Since the completeness and accuracy of RADARS is difficult to ascertain, the nationally representative results in our study may be especially important in providing an accurate picture of the current status of the epidemic. The epidemic has evolved over time. The increases in the prevalence of adults with prescription opioid use disorders and high-frequency use identified in our study are a major public health concern. Furthermore, the increases in high-intensity prescription opioid use occurred in the context of increased prescribing of prescription opioids. 15 Previous studies have shown a strong relationship between inappropriate opioid prescribing and negative health outcomes. 26 The percentage of prescription opioid users who used an opioid stronger than morphine or morphine-equivalent increased from 57.6% in the We identified characteristics associated with 2 intensity outcomes that may help clinicians detect problematic prescription opioid use and use disorders and eventually reduce morbidity and mortality involving prescription opioids alone or in combinations with other drugs. For example, users with sedative use disorders were at the highest risk of both intensity outcomes, which may help explain the increasing morbidity and mortality due to prescription opioid and benzodiazepine use. 29 Users who were disabled for work and users with Medicaid health insurance coverage were at higher risk of both intensity outcomes, which were consistent with previous studies showing that these populations were more likely to be prescribed and to use prescription opioids in higher-risk ways and were at increased risk of opioid-related mortality. 30 These results can be incorporated into clinician training programs to facilitate effective identification and interventions for high-risk nonmedical users of prescription opioids. Moreover, clinicians can use prescription drug-monitoring programs 31, 32 to identify patterns of inappropriate receipt of prescription opioids and screen and treat patients with prescription opioid use disorders as well as other associated specific substance use disorders, nicotine dependence, and depression. Receiving treatment for substance use disorders is particularly critical. Most adults with prescription opioid use disorders or other substance use disorders neither receive treatment nor perceive a need for treatment. 33 In 2013, more than three-fourths of adults aged 18 through 64 years who had prescription opioid use disorders did not receive any substance use treatment. 6 Particularly, policy and societal barriers prevent broad dissemination, access, and adoption of highly effective medication-assisted therapies for people with prescription opioid use disorders. 2, 10, 33 This study has several limitations. First, the crosssectional nature of NSDUH data precludes drawing causal self-report survey and is subject to recall bias. Fifth, approximately 25% of drug overdose death certificates did not specify the type of drugs involved in the death on the death certificate. The death rates reported in this study may be underestimated. 38 Despite these limitations, we found a significangt decrease in the precentage of nonmedical use of prescription opioids, as well as significant increases in the prevalence of prescription opioid use disorders, high-frequency use, and related mortality among adults aged 18 through 64 years in the United States over the past decade. Furthermore, the increases identified in this study occurred in the context of increasing heroin use and heroin-related overdose deaths in the United States, 39 supporting a need to address nonmedical use of prescription opioid and heroin abuse in a coordinated and comprehensive manner. 31, 33, 40 Conclusions During the 2003-2013 years, among adults aged 18 through 64 years, the percentage of nonmedical use of prescription opioids decreased. In contrast, the prevalence of prescription opioid use disorders, frequency of use, and related mortality increased.
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